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Objective: To quantify the influence of baseline pain levels on weight change at one-year 28 
follow-up in patients attending a National Health Service specialist weight management 29 
programme. 30 
 31 
Methods: We compared one-year follow-up weight (body mass) change between patient sub-32 
groups of none-to-mild, moderate, and severe pain at baseline. A mean sub-group difference 33 
in weight change of ≥5kg was considered clinically relevant. 34 
 35 
Results: Of the 141 complete cases, n=43 (30.5%) reported none-to-mild pain, n=44 (31.2%) 36 
reported moderate pain, and n=54 (38.3%) reported severe pain. Covariate-adjusted mean 37 
weight loss (95%CI) was similar for those with none-to-mild (8.1kg (4.2 to 12.0kg)) and 38 
moderate pain (8.3kg (4.9 to 11.7kg). The mean weight loss of 3.0kg (-0.4 to 6.4kg) for the 39 
severe pain group was 5.1kg (-0.6 to 10.7, p=0.08) lower than the none-to-mild pain group 40 
and 5.3kg (0.4 to 10.2kg, p=0.03) lower than the moderate pain group. 41 
 42 
Conclusions: Patients with severe pain upon entry to a specialist weight management service 43 
in England achieve a smaller mean weight loss at one-year follow-up than those with none-44 
to-moderate pain. The magnitude of the difference in mean weight loss was clinically 45 
relevant, highlighting the importance of addressing severe persistent pain in obese patients 46 








Obesity is a major public health issue affecting one in four adults in England (1). As such, 53 
strategies to enhance the effectiveness of weight loss services are of national importance (2) 54 
and it is essential that the weight management services that are in place are appropriate and fit 55 
for purpose. Chronic pain affects 13% of people in the UK (3). There is a substantial body of 56 
evidence demonstrating a link between obesity and chronic pain (4-15). A dose response 57 
relationship exists, with the prevalence of pain increasing with progressively higher BMI 58 
(14).  Whilst, the full extent of this relationship has yet to be explored, it is likely to be bi-59 
directional and may be underpinned by a range of mechanical, physiological, psychosocial, 60 
and behavioural mechanisms (16,17).  61 
 62 
Clinically, pain has been implicated as an important barrier to weight loss (18) and the 63 
management of obesity-related conditions such as diabetes (19). Chronic pain can have 64 
negative effects on an individual’s diet via mechanisms such as hedonic (non-hunger related) 65 
eating (11). Additionally, pain can impede physical activity (20) and activities of daily living 66 
(21), thus hindering weight loss. Chronic pain may also adversely affect an individual’s 67 
mood, which can have negative implications for weight loss via dysregulated stress systems 68 
or unhealthy lifestyles (11,22,23). However, few studies have directly investigated the impact 69 
of persistent pain on weight loss. 70 
 71 
Wachholtz et al (21) found that 83% of patients on a 4-week intensive weight loss program in 72 
the USA reported pain. Patient sex, influenced the pain and obesity relationship, with joint 73 
pain identified as a predictor of weight loss in women but not men. In a recent secondary 74 
analysis of an RCT investigating a weight loss intervention for patients with co-existing pain 75 
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and overweight/obesity 80% reported moderate or severe pain (24). Those with severe pain 76 
reported significantly less weight loss (-0.1%) compared to those with moderate (-1.9%) or 77 
no pain (-2.1%) (24). These findings support the work of Wachholtz et al (21) and 78 
demonstrate that pain may be a considerable barrier to weight loss. However, the participants 79 
in this US study were veterans, 85% of whom were male. Thus, it is unclear if these findings 80 
would generalise to patients undergoing weight management interventions within the 81 
National Health Service (NHS) in England where up to 88% of patients are female (25) and 82 
women receive 75% of bariatric surgery (1). Thus there is a need to specifically investigate 83 
the potential effect of pain on weight loss in this context. The aim of this study was to 84 
investigate the effect of persistent pain on weight loss in individuals receiving NHS specialist 85 







This is an analysis of an NHS clinical dataset of patients who attended a specialist weight 93 
management service in the North East of England from February 2013 to November 2014. To 94 
be referred to the specialist weight management service patients were required to meet the 95 
following admissions criteria of having a BMI of ≥40 or a BMI ≥35 with a significant co-96 
morbidity such as diabetes or hypertension. Furthermore, patients were required to be 97 
registered with a local GP; aged ≥16years; with an ability to take charge of their dietary 98 
intake; assessed as “ready to change”; and have had previous attempts at weight loss either in 99 
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primary care including community weight management programmes, exercise programmes or 100 
anti-obesity medication for a minimum of 6 months. Their GP needed to have completed a 101 
recent metabolic and endocrine assessment and could show that the patient’s underlying 102 
endocrine diagnosis was stable and any secondary causes of obesity excluded. Patients were 103 
excluded from referral to the specialist weight management service if they did not meet the 104 
admission criteria above, or if they had a suspected or diagnosed malignancy, were pregnant, 105 
or requiring post-bariatric care (unless previously known to the service). From the pre-106 
existing patient database, to be included in this study, participants needed to have provided 107 
baseline and one-year outcome data. Response: Ethical approval for this study was obtained 108 
from The School of Health and Social Care Research Ethics and Governance Committee at 109 
Teesside University (Reference number 074/14) and the Wales 7 National Research Ethics 110 
Committee (Reference number 14/WA/1050). The IRB waived the need for individual participant 111 





The specialist weight management service provides a multidisciplinary, biopsychosocial 117 
approach for morbidly obese patients. 118 
 119 
Patient treatment programmes consist of three main phases. The timing of these phases varied 120 
from patient to patient. In phase 1, patents initially receive a multidisciplinary team (MDT) 121 
assessment including consultation with a Dietician, Physiotherapist, Psychologist, Metabolic 122 
Physician/Endocrinologist, GP with a specialist interest in obesity management, and an 123 
individual care plan is generated. The individual care plan includes: an exercise and physical 124 
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activity plan; outcomes expected for the individual; target weight; behavioural goals; 125 
modification of eating patterns; goals relating to lifestyle factors; changes in behaviour 126 
relating to triggers and barriers; food and activity diaries; tools and educational materials. In 127 
phase 2, patients move into group services and treatment according to their specific needs and 128 
care plan. During this phase a weekly drop-in and telephone support service is provided. 129 
Interactions with these elements of the service are recorded and shared with the patient’s Care 130 
Manager. In phase 3, patients are discharged from the service with details of the patient’s 131 
outcomes and an ongoing care plan sent to their GP; signposting to support groups; 132 
community weight management services and exercise groups for further weight loss and/or 133 
weight maintenance support.  134 
 135 
 136 
Outcome measures 137 
 138 
Whilst outcome measures within the specialist weight management service are collected at 139 
regular intervals this study includes only the baseline and one-year post baseline data. The 140 
primary outcome measure was weight (body mass) loss, which was measured using a 141 
weighing scales (SECA 645 hand rail scale). Height was also recorded using a Leicester 142 
Height Measure (Mark 2) so that BMI could be calculated.  143 
 144 
Pain was measured using the Short-form 36 (SF36) bodily pain subscale (26,27). The scale 145 
includes two questions 1) how much bodily pain have you had during the past four weeks? 146 
and 2) during the past four weeks, how much did pain interfere with your normal work 147 
(including work both outside the home and housework)? The first question is rated on a 6-148 
point Likert scale ranging from none to very severe, whilst the second question is rated on a 149 
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5-point Likert scale ranging from not at all to extremely. The raw score is then converted as a 150 
simple algebraic sum into a 0-100% scale value with higher scores representing higher pain 151 
levels (27). The SF36 bodily pain scale is widely used and has demonstrated good levels of 152 
validity and reliability as a measure of pain (27-29). 153 
 154 
The following additional participant characteristics were collected: sex, age, socioeconomic 155 
status and depression levels. Socioeconomic status was assessed using the Lower layer Super 156 
Output Area (LSOA) which is derived from the patient’s postcode. The LSOA was used to 157 
assign each patient an index of multiple deprivation, which was categorised into deciles with 158 
1 being least affluent and 10 being most affluent.  Depression levels were measured using the 159 
depression subscale of the Hospital Anxiety and Depression scale (HADs) (30).  160 
 161 
 162 
Statistical analysis  163 
 164 
Individuals were categorised into none-to-mild, moderate, and severe pain sub-groups 165 
according to their baseline pain scores. The cut-off points used in this analysis were <50% 166 
mild pain, 50-69.99% moderate pain, and 70-100% severe pain (31). A general linear model 167 
was used with weight loss (kg) as the dependent variable and pain subgroup as the 168 
independent variable (fixed effect). This model was covariate-adjusted for any differences in 169 
baseline weight, age, sex, socioeconomic status, and depression levels between sub-groups. 170 
Covariate-adjusted subgroup mean differences in weight loss and associated 95% confidence 171 




A sub-group difference in mean weight change was considered clinically relevant if it was 174 
≥5kg. This was based upon the American Heart Association guidelines which state that 175 
reductions in weight of 2.5-5.5kg achieved through lifestyle interventions can reduce the risk 176 
of developing type 2 diabetes in overweight and obese individuals by 30-60%, while a 177 





Data were obtained for 167 participants who provided baseline and one-year follow-up data. 183 
Of these, 26 had missing data and were thus excluded from the analysis. The descriptive 184 
characteristics for those with complete data and those with missing data are shown in Table 1. 185 
There was no substantial difference for outcome or exposure variables between those with 186 
complete and incomplete data.  187 
 188 
Table 1: Key characteristics for complete case and missing data groups. 189 




Age (yrs) 52.2 (11.9) 52.5 (14.6) 
Sex   
    Men 30% 31% 
    Women 70% 69% 
Socioeconomic status (1-10) 3 (1-6) 2 (1-4.5) 
Depression (0-21) 8.0 (4.4) 8.8 (4.2) 
Height (m) 1.65 (0.09) 1.65 (0.11) 
Weight (kg) 127.2 (23.0) 130.7 (25.1) 
Weight change (kg) 6.2 (11.5) 7.5 (7.5) 
Weight change (%) -4.9  -5.7 
≥5kg weight loss achieved 52% 52% 
BMI (kg.m-2) 46.3 (7.2) 47.6 (8.4) 
Pain (0-100%) 60.3 (26.9) 66.7 (24.3) 
   
Data are mean (SD) unless stated 190 
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Median and IQR is presented for socioeconomic status 191 
In the missing group column n=26 for all variables except: socioeconomic status n=14, 192 
depression n=23, weight change kg and % n=21, 5kg and 5% weight loss achieved n=21, 193 
pain n=16. 194 
 195 
Of the 141 complete cases, over the one-year period 52% of patients lost ≥5kg, which is a 196 
greater proportion than that expected due to typical within-subjects variation in weight (33). 197 
The adjusted mean weight loss for the pooled sample was 6.5kg (95% CI 4.6 to 8.4kg) 198 
equivalent to a loss of 5.1% of initial weight. The average pain levels at baseline were 60.3% 199 
(SD 26.9%). When broken down into the pain subgroups, n=43 (30.5%) reported none-to-200 
mild pain (of which n=6 reported no pain), n=44 (31.2%) reported moderate pain, and n=54 201 
(38.3%) reported severe pain.  202 
 203 
Covariate-adjusted mean weight loss (95%CI) was similar for those with none-to-mild pain 204 
(8.1kg (4.2 to 12.0kg)) and moderate pain (8.3kg (4.9 to 11.7kg)), but was lower for the 205 
severe pain group (3.0kg (-0.4 to 6.4kg)) (Figure 1). There was evidence of an effect of 206 
baseline pain levels on weight loss after adjusting for all other covariates (p=0.08). The mean 207 
difference (95%CI) in weight loss between the none-to-mild pain and the moderate pain 208 
groups was 0.2kg (-4.9 to 5.3, p=0.94). The mean difference in weight loss for the severe 209 
pain group was 5.1kg (-0.6 to 10.7, p=0.08) lower than the none-to-mild pain group and 210 
5.3kg (0.4 to 10.2, p=0.03) lower than the moderate pain group. The raw data used for the 211 
analysis can be found in supporting information (S1_appendix). 212 







This is the first study to directly investigate the effect of persistent pain on weight loss in 218 
patients undergoing specialist weight management within the NHS. More than 95% of the 219 
patients reported persistent pain at baseline with more than a third of patients reporting severe 220 
pain. Our findings indicate that patients with severe pain at baseline lost less weight at one-221 
year follow-up when compared to those with none-to-mild pain or moderate pain. There was 222 
no difference between the none-to-mild pain and moderate pain groups. 223 
 224 
The findings of our study are broadly in keeping with Masheb et al. (24) who found that 225 
people with severe pain lost significantly less weight -0.3kg (-1.8 to 1.2kg) than those with no 226 
pain -2.1kg (-2.7 to -1.4kg) or moderate pain -2.2kg (-3.5 to -0.09kg) and similar levels of 227 
weight loss between those with no pain and moderate pain (24). The magnitude of the weight 228 
loss in our study was greater than that seen in Masheb et al. (24) who reported a group weight 229 
loss of 1.71% with 21.9% achieving weight loss of ≥5% in comparison to our study where 230 
there was a weight loss of 5.1% and 48% of patients achieved a weight loss of ≥5%. The 231 
difference in magnitude may be related to baseline obesity levels which were higher in the 232 
current study compared to that of Masheb et al. (24) (BMI = 46 vs. 36kg.m-2). Other reasons 233 
may be to do with differences in study methodology. Masheb et al. (24) was a reanalysis of 234 
an RCT investigating the effects of a weight loss intervention compared to a control in 235 
veterans, predominantly middle-aged males (85%), while our data was from patients 236 
receiving their usual care, predominantly females (70%). The differences may also have been 237 
cultural/geographical between the US and the UK. The magnitude of the weight loss in our 238 
study is comparable to that seen in conservative weight loss programmes in other parts of the 239 




The clinical implication of our findings is that severe pain levels may be a considerable 242 
barrier to weight loss in those referred to specialist weight management services in the NHS 243 
by a magnitude of 5kg. Given the high prevalence levels of persistent pain in obese 244 
populations, especially in those with more severe obesity (14), the reach and significance of 245 
pain as a barrier to weight loss may be considerable. As such, these findings support previous 246 
calls for better integration between weight management and pain management services 247 
(12,18). Additional support may be warranted for patients with severe pain. Given that pain 248 
and its associated functional impairments are at least partly modifiable, targeting pain as part 249 
of a weight management strategy could potentially enhance weight loss outcomes for those 250 
with co-existing obesity and severe pain. There are a small but growing number of trials 251 
investigating the effectiveness of combined pain and weight management interventions in 252 
obese patients (34,35). Our findings emphasise the merit of this work and suggest that such 253 
interventions may be best targeted at those with more severe pain.  254 
 255 
This study has a number of limitations. This is a retrospective observational study, thus no 256 
claims of cause and effect can be made. While pain was measured using a valid and reliable 257 
questionnaire, pain characteristics such as location, duration and type of pain were not 258 
recorded. Thus, their potential role in weight loss was not explored. Whilst a number of 259 
important co-variates were adjusted for within the statistical model, some potentially important 260 
co-variates such as diet were not included.  During the time period in which this data was 261 
collected, 837 patients were discharged from the specialist weight management service. Thus, 262 
data was only available for 19% of the patients at this clinic. As such, this sample may not be 263 
representative of patients attending NHS weight management services, reducing the 264 
generalisability of our findings. Additionally, the sample is small, which increases the risk of 265 
a type II error. However, the strength of this work is the use of a well-validated measure of 266 
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pain and clinically established published cut-off values for none-to-mild, moderate and severe 267 
pain. Data on the location of the pain would have been useful contextual information but 268 





In conclusion, patients with severe pain at the point of entry to an NHS specialist weight 274 
management service appear to lose less weight at one-year follow-up compared to those with 275 
none-to-mild or moderate pain. The magnitude of the difference is likely to be clinically 276 
relevant and highlights the potential gains in weight loss that might be achieved by 277 
addressing concomitant persistent pain in weight management services. There was no 278 
difference in weight loss between those who reported none-to-mild pain and moderate pain. 279 
These findings broadly support earlier findings in a sample of, predominantly male, US 280 
veterans (24), thus suggesting they are applicable to the NHS, which comprises of a high 281 
proportion of female patients. Future studies need to be conducted to more firmly establish 282 
the generalisability of these findings into the wider NHS setting, including applicability in 283 
non-specialised community weight management setting, which include patients with less 284 
severe forms of obesity. Future work investigating the feasibility of incorporating some form 285 











Ethical Statement 295 
Ethical approval for this study was obtained from The School of Health and Social Care Research 296 
Ethics and Governance Committee at Teesside University (Reference number 074/14) and the 297 
Wales 7 National Research Ethics Committee (Reference number 14/WA/1050). The IRB waived 298 
the need for individual participant consent for medical records to be used in this study, and data 299 




[1] Health and Social Care Information Centre. Statistics on Obesity, Physical Activity and 304 
Diet. Available from: http://content.digital.nhs.uk/catalogue/PUB20562/obes-phys-acti-diet-305 
eng-2016-rep.pdf. 306 
 307 
[2] Department of Health. Healthy Lives, Healthy People: A Call to Action on Obesity in 308 
England. London: Department of Health; 2011. 309 
 310 
[3] Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher, D. Survey of chronic pain in 311 




[4] Peltonen M, Lindroos AK, Torgerson JS. Musculoskeletal pain in the obese: a comparison 314 
with a general population and long-term changes after conventional and surgical obesity 315 
treatment. Pain 2003;104:549-557. 316 
 317 
[5] Hitt HC, McMillen RC, Thornton-Neaves T, Koch K, Cosby AG. Comorbidity of obesity 318 
and pain in a general population: results from the Southern Pain Prevalence Study. J Pain 319 
2007;8:430-436. 320 
 321 
[6] Howarth D, Inman D, Lingard E, McCaskie A, Gerrand C. Barriers to weight loss in 322 
obese patients with knee osteoarthritis. Ann R Coll Surg Engl 2010;92:338-340. 323 
 324 
[7] McCarthy LH, Bigal ME, Katz M, Derby C, Lipton RB. Chronic pain and obesity in 325 
elderly people: results from the Einstein Aging Study. J Am Geriatr Soc 2009;57:115–119. 326 
 327 
[8] Urquhart DM, Berry P, Wluka AE, Strauss BJ, Wang Y, Proietto J, et al. Young 328 
Investigator Award winner: Increased fat mass is associated with high levels of low back pain 329 
intensity and disability. Spine 2011;36:1320-1325. 330 
 331 
[9] Wright LJ, Schur C, Noonan C, Ahumada S, Buchwald D, Afari N. Chronic pain, 332 
overweight and obesity: findings from a community-based twin registry. J Pain 333 
2010;11:628–635. 334 
 335 
[10] Ray L, Lipton RB, Zimmerman ME, Katz MJ, Derby CA. Mechanisms of association 336 




[11] Janke AE, Kozak AT. “The more pain I have the more I want to eat”: obesity in the 339 
context of chronic pain. Obesity 2012;20:2027–2034. 340 
 341 
[12] Bonakdar RA, Christo PJ, Clark MR. Obesity related pain: Time for a new approach that 342 
targets systemic inflammation. J Fam Pract 2013;62:22–28. 343 
 344 
[13] Saito E, Leonard A, Nakamoto B, McMurtray A. Effects of Obesity and Gender on 345 
Chronic Pain Severity in a Community Based Cohort. J Obes Weight Loss Ther 2012;2:126.  346 
 347 
[14] Stone AA, Broderick JE. Obesity and pain are associated in the United States. Obesity 348 
2012;20:1491-1495. 349 
 350 
[15] Magnusson K, Østerås N, Mowinckel P, Natvig B, Hagen KB. No strong temporal 351 
relationship between obesity and multisite pain–results from a population‐ based 20‐ year 352 
follow‐ up study. Eur J Pain 2014;18:120-127. 353 
 354 
[16] Janke EA, Collins A, Kozak AT. Overview of the relationship between pain and obesity: 355 
What do we know? Where do we go next?. J Rehabil Res Dev 2007;44:245. 356 
 357 
[17] McVinnie DS. Obesity and pain. Br J Pain 2013;7:163-70. 358 
 359 
[18] Mauro M, Taylor V, Wharton S, Sharma AM. Barriers to obesity treatment. Eur J Intern 360 




[19] Krein SL, Heisler M, Piette JD, Makki F, Kerr EA. The effect of chronic pain on 363 
diabetes patients’ self-management. Diabetes care 2005;28:65-70. 364 
 365 
[20] Ryan CG, Grant PM, Dall PM, Gray H, Newton M, Granat MH. Individuals with 366 
chronic low back pain have a lower level, and an altered pattern, of physical activity 367 
compared with matched controls: an observational study. Aust J Physiother 2009;55:53-58. 368 
 369 
[21] Wachholtz A, Binks M, Eisenson H, Kolotkin R, Suzuki A. Does pain predict 370 
interference with daily functioning and weight loss in an obese residential treatment-seeking 371 
population?. Int J Behav Med 2010;17:118-124. 372 
 373 
[22] McElroy SL, Kotwal R, Malhotra S, Nelson EB, Keck PE, Nemeroff CB. Are mood 374 
disorders and obesity related? A review for the mental health professional. J Clin Psychiatry 375 
2004;65:634-651. 376 
 377 
[23] Luppino FS, de Wit LM, Bouvy PF, Stijnen T, Cuijpers P, Penninx BW, et al. 378 
Overweight, obesity, and depression: a systematic review and meta-analysis of longitudinal 379 
studies. Arch Gen Psychiatry 2010;67:220-229. 380 
 381 
[24] Masheb RM, Lutes LD, Kim HM, Holleman RG, Goodrich DE, Janney CA,  et al. 382 
Weight loss outcomes in patients with pain. Obesity 2015;23:1778-1784. 383 
 384 
[25] Dixon KJ, Shcherba S, Kipping RR. Weight loss from three commercial providers of 385 
NHS primary care slimming on referral in North Somerset: service evaluation. J Public 386 




[26] Ware Jr JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36): I. 389 
Conceptual framework and item selection. Med Care 1992;30:473-483. 390 
 391 
[27] Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual analog 392 
scale for pain (vas pain), numeric rating scale for pain (nrs pain), mcgill pain questionnaire 393 
(mpq), short‐ form mcgill pain questionnaire (sf‐ mpq), chronic pain grade scale (cpgs), 394 
short form‐ 36 bodily pain scale (sf‐ 36 bps), and measure of intermittent and constant 395 
osteoarthritis pain (icoap). Arthritis Care Res 2011;63:S240-S252. 396 
 397 
[28] Brazier JE, Harper R, Jones NM, O’cathain A, Thomas KJ, Usherwood T,  et al. 398 
Validating the SF-36 health survey questionnaire: new outcome measure for primary care. 399 
BMJ 1992;305:160-164. 400 
 401 
[29] Bombardier C, Melfi CA, Paul J, Green R, Hawker G, Wright J, et al. Comparison of a 402 
generic and a disease-specific measure of pain and physical function after knee replacement 403 
surgery. Med Care 1995;1:AS131-144. 404 
 405 
[30] Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and 406 
Depression Scale: an updated literature review. J Psychosom Res 2002;52:69-77. 407 
 408 
[31] Zelman DC, Hoffman DL, Seifeldin R, Dukes EM. Development of a metric for a day of 409 
manageable pain control: derivation of pain severity cut-points for low back pain and 410 




[32] Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, et al. 2013 413 
AHA/ACC/TOS Guideline for the Management of Overweight and Obesity in Adults. 414 
Circulation 2014;129:S102-S138. 415 
 416 
[33] Atkinson G, Batterham AM. The Impact of Random Individual Differences in Weight 417 
Change on the Measurable Objectives of Lifestyle Weight Management Services. Sports Med 418 
2017;25:1-6. 419 
 420 
[34] Somers TJ, Blumenthal JA, Guilak F, Kraus VB, Schmitt DO, Babyak MA, et al. Pain 421 
coping skills training and lifestyle behavioural weight management in patients with knee 422 
osteoarthritis: a randomized controlled study. Pain 2012;153:1199-1209.  423 
 424 
[35] Janke EA, Fritz M, Hopkins C, Haltzman B, Sautter JM, Ramirez ML. A randomized 425 
clinical trial of an integrated behavioral self-management intervention Simultaneously 426 













Supporting information  438 















none to mild moderate severe
O
n
e 
ye
ar
 w
ei
gh
t 
lo
ss
 (
kg
)
